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Introduction
Previous investigations by the authors 2008 have indicated that landfill gas can be detected with time
lapse electrical resistivity. The current paper presents results from measurements performed during
winter 2009 and summer 2011 in order to verify the previous results and develop a method for
interpretation of time lapse resistivity data.
Material & Methods
Field investigations were performed at the Filborna landfill in Helsingborg, Sweden during December
2009 in order to verify that landfill gas can be detected with detaild time-lapse resistivity
measurements. The resistivity setup consisted of nine 20m-lines separated 2m from each other. The
electrode configuration was pole-dipole with an electrode spacing of 1m, and the measurements
were performed with ABEM Lund Imaging System. Data sets were collected every second hour
during more than 4 weeks, and the data was inverted with Res3Dinv. In addition to resistivity
measurements, weather data and gas emissions from the soil surface were also measured. The gas
emission data was used to verify the interpretations of the resistivity variations.
During two weeks in July 2011, time laps resistivity measurement methods were made on another
part of the Filborna landfill. The same resistivity setup as 2009 was used, with the exception that the
measurement area was twice as large (12 lines separated by 2 meters and an electrode spacing of
2m). This time, no gas emission data was collected since the aim of this field study was to test the
interpretation methods developed from the 2009 data.
Results
When the data between December 4 and December 12 2009 were visualised as procentual change in
resistivity relative the first data set, it could be seen that the resistivity generally increased in the
upper soil in the southernmost corner of the model (see Fig. 1), while the resistivity decresed below
it. This was interpreted as gas moving from a compost wall (a known feature at a few meters deph
below the soil surface) to the soil cover, with the compost wall being the main source of the gas
moving around in the measurement volume. Further, the gas seemed to move in the soil cover to the
other parts of the landfill and through the soil surface to the athmosphere (illustrated by arrows in
Fig. 1). The exceptions were the waterlogged areas, marked as blackish surfaces, which seals the soil
surface from gas leakage. In the right part of the model, increase in resistivity during the period is
seen but gas emissions were absent. A possible explanation is that the soil surface material perhaps
is more clayey here (indicated by generally lower resistivity values compared to the left part of the
model) which leads to a more inpermeable surface for gas emissions. The left image in Fig. 1 shows
the results from all gas emission measurements performed during the project, and the red circles
illustrate where significant amounts of gas emissions from the soil surface occur.

Figure 1. Left: summary of gas emission results from the study. The red circle marks in which area large
emissions occur. Right: Procentual change in resistivity
resistivity between December 4 and December 12 2009(co
(color
scale between -50%
50% and 50%), illustrated together with an isosurface representing the general resistivity
distribution. Arrows, red circle and blackish areas are illustrations of the interpretations.

The data collected during July 2011 was interpreted without supporting gas emission measurements,
and based on collected experience from the investigations 2008 and 2009. Fig. 2 (left) shows the
procentual difference between July 8 and July 9. A decrease in resistivity is seen in the surface layer,
which is in accordance with the relatively large amount of precipitation between July 8 and July 9
(Fig. 2 right). At a few meters depth below the soil surface, an increase in resistivity is
is seen. This was
interpreted as an increase in gas pressure, induced by the infiltrating water occupying the pore
volume and forcing the present gas to deeper into the soil.
soil. A similar pattern was seen in the
resistivity data als
also
o between July 2 and July 3.

Figure 2. Left: Procentual change in resistivity between July 8 and July 9 2011 (color scale between -2%
2% and
1%). Right: Air pressure and precipitation data, with the period July 8-9
8 9 marked with a red rectangle.

Indications of this process have been seen both during 2008 and 2009. Gas fluxes sometimes
increase during and after intense precipitation, with corresponding increase in resistivity in both
deeper soil layers and the surface layer.

